It was hypothesized that renal sympathetic nerve activity (RSNA) and nNOS are involved in the acute inhibition of renin secretion and the natriuresis following slow NaCl loading (NaLoad), and that RSNA participates in the regulation of arterial blood pressure (MABP). This was tested by NaLoad after chronic renal denervation with and without inhibition of nNOS by S-methyl-thiocitrulline (SMTC). In addition, the acute effects of renal denervation on MABP and sodium balance were assessed.
INTRODUCTION
The interrelationship between blood pressure changes and acute variations in water and sodium excretion is not well defined. Arterial blood pressure is controlled by multiple systems, which differ widely in their time of activation. Neural systems react within seconds, while the hormonal and paracrine systems are more sluggish requiring minutes to hours, or even days, to respond with full capacity. Neurogenic factors have long been hypothesized to be important in the initiation and maintenance of high blood pressure. There is considerable evidence suggesting that enhanced sympathetic drive to the heart and peripheral circulation is involved in the development of persistent blood pressure elevation or maintains the blood pressure elevation originally induced by non-neurogenic mechanisms (11) . Moreover, it is known that electrical stimulation of the renal nerves in adult rats increases renin release and augments the expression of the renin gene within the kidney (22). Many neurophysiological and functional studies, reviewed by DiBona (7) and Malpas and Leonard (17) , suggest that, the renal sympathetic nerves serve as the critical link between the nervous system and the kidney in control of fluid volume and composition.
It can be expected, therefore, that a decrease in renal sympathetic nerve activity (RSNA) and the associated decrease in plasma renin concentration participate in the excretion of a sodium load. A recent study showed that plasma volume expansion caused a modest reduction in RSNA (25%) and a significant increase in renal blood flow (RBF) in conscious rabbits, a response that was absent in renal-denervated animals (17) . In dogs, a small sodium load may decrease renin in the absence of any increase in arterial blood pressure or glomerular filtration rate (28) apparently leaving RSNA as the sole controller of renin secretion. On the other hand, in studies by Morita and Vatner (19) also in conscious dogs, a reduction of RSNA of 18 -87% observed during blood volume expansion did not change RBF, and it was concluded years ago that renin secretion induced by sodium deprivation is Page 3 of 36 not primarily mediated by the sympathetic nerves (5) . As yet, it is not clear whether the excretion of a physiological sodium load is related to a change in renal sympathetic nerve activity, likewise the nature of the specific stimulus inducing the change remains unclear. We hypothesized that after renal denervation, the natriuretic response to slow sodium loading is blunted.
The natriuretic response to a sodium load could be mediated, at least in part, by increases in the generation of nitric oxide (NO) by the neuronal isoform of NO synthase (nNOS, NOS I). Solid evidence supports the view that NO limits the sensitivity of the tubuloglomerular feedack (TGF) and, in general, inhibits and/or counterbalances the effects of RSNA on renal excretion, thereby promoting the disposal of excess sodium (33, 37, 38) .
Nonspecific inhibition of NOS enzymes blunts the natriuretic response to volume expansion (24), and NO may mediate this natriuresis (1) . The relationship between nNOS in the macula densa and renin secretion has been investigated by several groups, but the results seem inconsistent. We hypothesized that nNOS-generated NO, via its inhibitory influence on sympathetic activity and possibly also renin secretion, contributes to the natriuresis generated by a moderate sodium load. It was anticipated that inhibition of nNOS in intact and denervated rats would help distinguish between the role of nNOS tightly connected with sympathetic nerves (pre-junctional modulation of RSNA per se or post-junctional effects of nNOS-derived NO on the RSNA-mediated control of renal function) in intact rats and the role of nNOS located in macula densa, which affects renin release independent of RSNA (30) and, therefore, is operative in both intact and renally denervated rats.
The specific aims of the study were to determine (i) whether absence of the renal nerves affects the natriuretic response to modest sodium load provided over hours without additional fluid (isovolumetric loading), (ii) whether the renal denervation procedure used for this purpose is associated with changes in blood pressure, plasma renin concentration or fluid Page 4 of 36 balance, and (iii) the role of nNOS-derived NO in the natriuretic response to isovolumetric sodium loading.
Any increase in total body sodium increases the extracellular volume. During isovolumetric sodium loading this increase is caused only by a net flux of water from the intracellular to the extracellular compartment at constant total body water. Therefore, the procedure of isovolumetric loading minimizes the extracellular volume expansion inevitably associated with salt loading.
MATERIAL AND METHODS

I. Effect of slow sodium loading on blood pressure and renal functions
Female Sprague Dawley rats purchased from Harlan Scandinavia, Allerod, Denmark, were fed standard diet (Altromin 1324, Altromin, Lage, Germany) with free access to water.
Prior to the experiments the rats were trained to rest quietly in a plastic tube for more than four hours. Each rat participated in two different experiments at intervals of 1 wk, in random order. The experiments were performed in conscious rats in accordance with the National Institutes of Health Guide for the Care and Use of Laboratory Animals and the protocol was approved by the Danish Animal Experiments Inspectorate.
At least one week before the first experiment, rats were surgically prepared as follows.
Three groups of rats (DNX: control, n=4; Hyp, n=12; HypSMTC, n=6) were renally denervated using standard techniques (34) . Each kidney was exposed by a dorsal flank incision. Under a dissecting microscope the kidneys were denervated by stripping all visible nerves, fat and connecting tissue from the renal vessels and by coating the renal arterial wall with 10% phenol in ethanol to ensure the destruction of any remaining nerves. The efficacy of the denervation procedure was tested by measurement of the level of norepinephrine in the kidney tissue (see Results). Other groups of rats (SHAM: control, n=6; Hyp, n=12; Hyp SMTC, n=6) were subject to the same dissection except that renal denervation was not performed.
Chronic catheters were inserted during anesthesia with a mixture of Hypnorm (fentanyl, 0.315 mg/ml + fluanisone 10 mg/ml, VetaPharma, Leeds, UK, 0.75 ml/kg b.wt.) and midazolam (Hameln Pharmaceuticals, Hameln, Germany, 3.75 mg/kg b. wt. sc.). Under antiseptic conditions Tygon arterial and venous catheters were inserted via the left femoral vessels. The arterial line was used for measurement of mean arterial pressure (MABP), heart rate (HR) and for blood sampling, while solutions were infused intravenously. The catheters were exteriorized at the nape of the neck. A sterile chronic suprapubic bladder catheter was introduced and exteriorised through an incision in the ventral abdominal wall. Between experiments the bladder catheter was kept closed with a screw. Catheters were constructed 
Experimental procedures
On the day of experiment the arterial line was connected to a pressure transducer (TBD-1222, Föhr Medical Instruments, Seeheim, Germany). An intra-arterial infusion of 5% glucose containing heparin (100 IU/ml) at a rate of 8 µl/kg/min (1.5 -2.0 µl/min) kept the arterial line patent. This infusion does not change the blood pressure signal measurably.
MABP and HR were measured continuously and recorded using a personal computer running custom designed software written in LabView (National Instruments, Austin, Texas, USA).
The venous line was connected to a multisyringe, programmable infusion pump. Paraaminohippurate (PAH, 20% solution, Merck, Whitehouse Station, NJ, USA, 12 µl/kg/min) for renal plasma flow determination (RPF), inulin (Inutest, 25% solution, Fresenius Kabi Austria, Graz, Austria, 8 µl/kg/min) for measurement of glomerular filtration rate (GFR) and isotonic saline (0.9% NaCl, 24 µl/kg/min) were infused continuously during the experiment. In some experiments hypertonic saline (2M NaCl, 24 µl/kg/min) was infused instead of (but at the same rate as) the isotonic saline for 120 min, delivering 48 µmol/kg/min of NaCl compared to 3.1 µmol/kg/min during isotonic infusion. Therefore, the total rate of infusion of fluids was always constant, 52 µl/kg/min (arterial 8, PAH 12, inulin 8 and saline 24 µl/kg/min) i.e. around 12 µl/min; only the amount of dissolved NaCl varied between experiments.
During experiments the chronic bladder catheter was connected to a drainage tube containing a thin flushing line, so that the tip of the flushing line protruded a few mm beyond the chronic catheter inside the bladder. At the end of each urine collection period, the bladder was flushed three times with 0.5 ml of sterile water.
Urine was collected in eight consecutive 30 min periods. Arterial blood samples (0.75 ml) were taken for measurement of plasma electrolytes, osmolality, PAH, inulin and renin concentration. At the end of each experiment, the erythrocytes of the blood samples were suspended in saline and re-infused. After completing the experiments, each rat was euthanized with an overdose of pentobarbital, and both kidneys were removed for measurement of tissue norepinephrine content. The harvested kidneys were weighed, frozen rapidly in liquid nitrogen, and stored at -80ºC until analysed.
In sodium loading experiments, hypertonic saline replaced the isotonic saline for the four 30-min experimental periods. The sodium loading was performed in sham and denervated rats during blockade of nNOS with SMTC (S-methyl-L-thiocitrulline, 20 µg/kg/min, Sigma Chemicals). The SMTC was dissolved in the saline, isotonic as well as hypertonic, and infused from the very beginning of the experiment (equilibration period), so that the administration of SMTC did not change the volume infused to the rats.
Analyses
The concentration of sodium and potassium ions in plasma and urine was measured by flame photometry (Model 943, Instrumentation Laboratory, Lexington, MA, USA). Plasma and urine osmolalities were determined by freezing point depression (Osmomat 030-D, Gonotech, Berlin, Germany). The concentration of PAH in urine and plasma was measured by a colorimetric method using N-ethyldiamine-dihydrochloride. Inulin was measured by an enzymatic method (9) . Briefly, inulin was hydrolysed by inulinase (Inulinase I-2017, SigmaAldrich Denmark, Vallensbaek, Denmark) to fructose which was converted to sorbitol by sorbitol dehydrogenase; the associated decrease in NADH concentration was measured at 340 nm. The analyses of PAH and inulin were adapted to microtiter plates and the results quantified by a microplate reader (VERSAmax, Molecular Devices, Sunnyvale, CA, USA).
Plasma renin concentration was determined by the antibody-trapping method of Poulsen and Jorgensen (26). The intra-and interassay coefficients of variation were 6% and 7%, respectively.
Norepinephrine determination in kidneys
Kidneys were stored at - One group of rats was denervated (DNX, n=6) using the technique described in part I. 
Experimental procedure
At the start of experiments the rats were placed in metabolic cages (Tecniplast Gazzada, Buguggiote, Italy). The cages were cleaned with ethanol and rinsed with distilled water before the start of a control period and on the day of surgery. Body weight, water and food intake, volume and osmolality of collected urine as well as its sodium concentration were measured daily. Fecal sodium excretion was ignored, since rats kept on ordinary diet excrete only 10 to 15% of the ingested sodium in the faeces (20, 31) . After three control days, the rats were renally denervated as described above. After return to the metabolic cages the usual procedures were performed for three postoperative days. Subsequently, the animals were anesthetized with sodium thiopental (Sandoz, Kundl, Austria, 100 mg/kg intraperitoneally) and both kidneys were removed for tissue norepinephrine determination (identical to Protocol I).
Analyses
Urine osmolality was determined by freezing-point depression using a semi-micro osmometer (Knauer ML, Bad Homburg, Germany) and sodium concentrations by flame photometry (Jenway PFP7, Essex, England).
III. Acute effect of renal denervation on MABP
Female Spraque Dawley rats (n=6) weighing 270-280 g were fed a standard diet In order to denervate the kidney, the loop was tightened and fixed with a bulldog clamp. The tissue within the loop, including renal nerve fibres was electrocoagulated by neurosurgical cautery device (Famed, Warsaw, Poland) until the loop could be removed (14) . 
RESULTS
Norepinephrine content in denervated kidneys
Renal tissue norepinephrine was reduced to about 5% of control concentrations in .001). Therefore, it is reasonable to assume, that the denervation procedure was effective.
I. Effect of salt loading on MABP and renal functions
Effect of renal denervation per se on MABP, plasma renin concentration and renal hemodynamics.
The procedures for the time control and salt loading experiments in innervated and denervated rats were identical until the initiation of the sodium load. Therefore, the individual means of the MABP control period values for each rat in the isotonic (Control) and the hypertonic (Hyp) series (Fig. 1) were pooled to give the best estimate of the basal MABP for denervated and for sham rats (n=16 and 18, respectively). Basal MABP in DNX rats was significantly less than in the sham rats (103±2 vs. 113±2 mmHg, respectively, P<0.002).
The basal plasma renin concentration (similarly pooled from control values for each rat in isotonic and hypertonic infusion group (Fig. 2) ) was also significantly lower in DNX than in sham rats (15±1 vs. 19±1 mIU/l, respectively, P<0.005).
In contrast to MABP and PRA, the basal values of GFR, RPF, and the urinary excretion rates of water and sodium were not significantly altered by renal denervation. Basal sodium excretion ranged from 1.1±0.3 µmol/min to 3.3±0.7 µmol/min (Fig. 3) . The basal GFR values were 2.3±0.2 ml/min for DNX and 2.5±0.1 ml/min for sham rats (Table 1) , and basal RPF 7.9±0.5 ml/min and 8.1±0.2 ml/min for DNX and SHAM, respectively (Fig. 4) .
Effect of slow salt loading
The slow salt loading increased MABP by 5-7 mmHg (P<0.05), similarly in DNX and sham rats (n=12 in each group, Fig. 1 ), surprisingly without any significant changes in HR (Table 1 ). In association with the sodium loading, plasma renin concentration decreased significantly in both groups of rats (Fig. 2) . The relative changes in plasma renin were very similar irrespective of the starting level; in sham operated rats renin concentration decreased by 49% and the decrease in DNX rats averaged 43%. In the time control group, PRC tended to decrease; however, this decrease (3.6 ±1.4 mIU/l was not significant per se, but was significantly smaller than the decrease occurring during saline infusion 9.4±1.3 mIU/l, p=0.014, Student's t). The decrease in the control experiments in the renal denervated animals remains unexplained.
Salt loading increased the excretion of sodium (U Na V) by six-fold (Fig. 3 ) and urine flow (V) by two-fold, in DNX as well as in sham rats without measurable changes in GFR or potassium excretion (Table 1) . RPF increased progressively, and the increase reached significance in the second hour of the hypertonic infusion (Fig. 4) . Both in DNX and sham rats, the salt infusion induced a statistically significant (P<0.01) increase in plasma sodium concentration, by 4±2 mmol/l and 5±1 mmol/l, respectively (Table 1) . Substantial changes in plasma potassium were not observed in any series ( Table 1 ).
The constant, basal slow infusion of isotonic saline in the control experiments did not induce any changes in the measured parameters, apart from a modest decrease in plasma renin concentration observed in DNX rats (Table 1, Fig. 2 ).
Effect of salt loading after inhibition of nNOS.
After acute blockade of nNOS with SMTC, the basal MABP was higher (P<0.02) by almost 10 mmHg in both DNX and sham rats (both n=6, Fig. 1 ), i.e., SMTC increased MABP irrespective of the presence of renal nerves. On the other hand, only in sham rats did such pretreatment result in lower basal PRC (12±2 mIU/l compared to 19±2 mIU/l, P<0.005, Fig. 2 ),
i.e., in the DNX rats, PRC was not decreased further by SMTC treatment.
Irrespective of renal denervation, the salt loading in SMTC treated rats induced an increase in MABP that was not different from that observed in control rats (Fig. 1) . However, in DNX rats this increase in MABP was accompanied by a significant decrease in HR ( Table   1 ). The sham operated SMTC rats showed a similar, but insignificant trend towards HR reduction.
Plasma renin concentration invariably decreased during salt loading. In the sham operated, SMTC treated rats the decrease did not reach statistical significance by standard ANOVA (Fig. 2) . However, this is due to the large variation in the rebound of plasma renin concentration after the infusion; the 51% decrease elicited by the salt loading is highly significant (paired t-test, P=0.013). In the SMTC treated DNX rats plasma renin concentration fell by 46%.
In SMTC pre-treated rats the salt loading significantly increased U Na V and urine flow (V), both in DNX and sham operated animals (Fig. 3 , Table 1 ) There were no differences in under the curve (AUC). Sodium excretion decreased during the 1-h recovery period but was still significantly different from control values in each group (Fig. 3) . The increase in MABP induced by SMTC was not associated with increased renal sodium excretion.
Intriguingly, the increases in plasma sodium level and RPF accompanying the salt loading in control animals were not present during nNOS inhibition (Table 1 , Fig. 4 ), similarly in renal denervated and sham operated rats.
In summary, chronic renal denervation caused simultaneous decreases in MABP and plasma renin concentration; however, the acute decrease in plasma renin and the natriuretic response to sodium loading were independent of the renal nerves and pre-treatment with SMTC.
II. Early effects of chronic renal denervation on changes in water and sodium balance
Normal rats show positive sodium balance also in the days immediately before and after surgery (cf. Fig. 5 ). In DNX rats, this sodium retention was severely impaired during the first two days (significant on day 2, p<0.001) (Fig. 5) . The impairment was transient; on the day 3 results from DNX and sham rats were very similar with regard to levels and patterns of sodium retention. Matching the changes in sodium metabolism, water retention during the two first post-surgical days was approximately 5 ml/rat/day less in denervated than in innervated rats (data not shown).
III. Acute effect of renal denervation on MABP
In the anesthetized rats, MABP decreased from 128±4 to 118±5 mmHg (P<0.05) within first 30 min after one kidney denervation and to 108±7 mmHg (P<0.001) within next 30 min after second kidney denervation (Fig. 6 ) without any measurable changes in HR. The decrease in MABP was accompanied by significant increases in cortical and medullary blood perfusion (Fig. 6) , supporting the effectiveness of renal denervation (14, 36) . In anesthetized rats exposed to sham surgery, neither MABP nor local renal blood flow indices changed significantly. After sham surgery, the cortical, outer medullary and inner medullary flow indices were changed by 3.2±2.7 %, -5.6±3.1 %, and 2.8±2.7 % compared to control, respectively. Following denervation, the corresponding changes were 32±10%, 62±6%, and 50±6%, respectively. For each region, the difference was highly significant (P<0.01).
DISCUSSION
The experiments were designed to elucidate the participation of the renal nerves and nNOS in the deactivation of the renin system and the natriuresis elicited by an acute, but modest sodium load. The main result is that, under the present circumstances, neither renal nerve activity nor nNOS seems to be indispensable neither with regard to the relative inhibition of renin secretion nor to the natriuretic response. However, the results also confirm that the renal nerves do participate in the regulation of sodium balance and arterial blood pressure. Formally, it can not be excluded that renal nerve activity and/or nNOS derived NO normally mediate part of the natriuretic response, and that after renal denervation other mechanisms are upregulated to an extent which makes the natriuretic responses before and after denervation indistinguishable. However, the present protocol was not designed to address this issue, and in any case, the results indicate that renal nerve activity and nNOS derived NO are not necessary for the natriuretic response.
The results obtained in the control situations before the sodium loading illustrate the importance of renal nerves in the context of the long-term regulation of arterial blood pressure and plasma renin concentration. In these conscious, renally denervated rats, both MABP and PRC were significantly less than in the sham operated controls, however, GFR and sodium and water excretion were very similar. The reduction in MABP was modest (<10%) and evident only when data from all animals were pooled. These findings are concordant with previous studies. In a similar setting, Jacob et al. (13) showed that MABP was less than control from day one after denervation. Other results have shown a modest decrease in systolic blood pressure (by tail cuff) after renal denervation (8) . However, the time course of the development of hypotension after renal denervation has been unclear. In our acute studies in anesthetized rats, MABP was reduced within 60 min; it is possible that the well known renal-denervation diuresis and natriuresis (14, 32) play a role in the hypotension, but this issue
was not addressed by the present study. Neither do our study designs allow identification of the mechanisms involved in the permanent change in MABP except that the constancy of both renal blood flow and filtration rate makes it less likely that renal hemodynamics are involved.
The measured acute increase in renal blood flow associated with renal denervation could contribute to the short-term deficit in sodium balance. However, as the deviation in sodium balance was transient, this is unlikely to explain the chronic decrease in MABP. In the absence of lasting changes in sodium balance (compared to the steady positive balance of appropriate control animals), the present 20% decrease in PRC, confirming previous results of renal denervation (8, 18) , does not provide a convincing explanation of the relative hypotension. Only further studies including measurements of sympathetic tone and vasoactive hormones may disclose these mechanisms.
Our results clearly show that the control levels of PRC are dependent on the presence of both renal sympathetic nerves and nNOS. PRC was decreased in both denervated and in SMTC pre-treated rats (Fig. 2) suggesting either that the renal nerves stimulate renin release via NO derived from neuronal isoform, or that both renal nerve activity and nNOS activity are necessary for effective renin stimulation by other mediators. The latter possibility fits the notion that renin secretion is orchestrated through a number of mediators (30) .
The magnitude of the increase in MABP and sodium and water excretion in response to slow sodium loading was independent of renal innervation and nNOS activity. There is little doubt that the increase in MABP, and the simultaneous enhancement in renal plasma flow observed during the sodium loading, could contribute to the augmented sodium and water excretion, probably through both pressure natriuresis and medullary concentration gradient washout mechanisms. Rates of sodium loading smaller than those presently applied are necessary to avoid direct activation of the pressure natriuresis mechanism. In preliminary experiments, we have found a decrease in RSNA without changes in MABP in rats receiving a smaller load of hypertonic saline (20 µmol NaCl/kg/min).
Our results indicate that NO produced by nNOS is not an important factor mediating treatment in the present experiments was not proven to be due to changes in nNOS activity (see below); however, the finding that in our denervated animals nNOS inhibition did not change PRC despite an increase in MABP indicates that the small pressure changes in the present study are not per se sufficient to change PRC significantly. Therefore, the decrease in PRC seen in the innervated animals after SMTC treatment can be assumed to be due to nNOS inhibition and thus compatible with the results obtained in the nNOS-deficient mice (6). Our finding, that the intact homeostatic regulation of PRC occurs independent of SMTC treatment, seems more directly concordant with the findings of Castrop et al. (6) . It is remarkable that our data show that the acute sodium load inhibited PRC very similarly (by 43% to 51%) irrespective of renal denervation and/or SMTC treatment.
In our study, the decrease in renin concentration was tightly linked to the increase of MABP during sodium loading. Since the increase in MABP and the associated change in shear stress would raise eNOS activity, renin concentration might be decreased even in SMTC pre-treated animals where nNOS, but not eNOS, would be blocked. However, the change in MABP will also affect renin secretion directly. This complexity emphasizes the need for further studies of subtle salt loading unable to generate changes in MABP, renal blood flow or glomerular filtration rate.
We hypothesised that an augmented NO production by nNOS could be a link between hypertonic loading and the ensuing natriuresis. A diminished effect of RSNA, directly by reducing the neurally mediated tubular transport and/or indirectly by other mechanisms, would evoke a more efficient excretion of sodium and water in innervated rats with intact nNOS. However, this hypothesis was not supported by our results as we found very similar responses in renal excretion due to the sodium loading in both groups. It is difficult to predict the final excretory effect in a situation of systemic NO blockade since nNOS is involved at many levels in regulatory mechanisms, also extra-renally. For instance, a lack of presynaptic inhibitory influence of NO in SMTC pre-treated rats, would augment the neurogenic vascular tone, could result in a more pronounced increase in MABP and accelerate sodium excretion during hypertonic saline loading. Alternatively, elevated baroreflex sensitivity would more effectively limit furth er increases in MABP during hypertonic infusion and the potentially higher sodium and water excretion in SMTC pre-treated rats. Additional experiments including measurement of sympathetic nerve activity in rats during nNOS inhibition are required to explore these mechanisms.
In summary, the present results support the notion that the renal nerves play an important role in the maintenance of arterial blood pressure and renin secretion; in contrast, the data indicate that neither renal nerve activity nor nNOS is essential to the regulatory response to a modest sodium load, at least not under the present conditions including a slight increase in MABP. The increase in MABP and the decrease in plasma renin concentration, but not changes in renal sympathetic nerve and nNOS activity, seem to be the crucial factors responsible for the regulatory changes in sodium and water excretion. Except for excessive intakes of salt, sodium balance is achieved without changes in arterial blood pressure.
Therefore, sodium loading should preferably be studied in the absence of blood pressure changes. This is possible either by using smaller salt loads or by active control of arterial pressure. Clearly, direct measurements of renal sympathetic nerve activity under such conditions would provide interesting results.
Perspectives and Significance
The present data indicate that long-term regulation of renin secretion and blood pressure is dependent on renal innervation. However, the importance of the renal nerves and nNOS activity for the acute homeostatic responses remains essentially unresolved. Integrative studies, such as the present, expose the redundancy of the regulatory systems; maintenance of efficient regulation despite the exclusion of a system indicates that its function is replaced by another system to an extent which prevents identification of the excluded system by the present tools. Our data confirm that even modest blood pressure increases are important to the acute regulation of the renal sodium excretion in the rat. In the absence of blood pressure changes, other mediators, such as RSNA and nNOS-derived NO, are operative and functionally important; studies in dogs and humans (3, 27, 28) HR, heart rate; P(Na + ), plasma sodium concentration; P(K + ), plasma potassium concentration; P(osm), plasma osmolality; GFR, glomerular filtration rate; K + -exc, potassium excretion.
Mean values ± SEM for 30 min periods. Bold character: significantly different from both control periods, P<0.05.
